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Abstract

We report a rare case of cholesterol embolization syndrome (CES) presenting with multifocal
cerebral infarctions following thoracic endovascular aortic repair (TEVAR). A 75-year-
old male with a 6.1 cm thoracic aortic aneurysm and extensive atherosclerotic disease
(“shaggy aorta”) underwent zone 2 TEVAR with left subclavian artery embolization after
left carotid-subclavian bypass surgery. Postoperatively, the patient developed altered
mental status with multifocal cerebral infarctions involving the left middle cerebral artery
territory, bilateral cerebellar hemispheres, and pons. The characteristic findings included
livedo reticularis, blue toe syndrome, leukocytosis (21,190/ L), elevated C-reactive protein
(11.4 mg/dL), and acute kidney injury (creatinine 3.81 mg/dL). Despite supportive care,
including continuous renal replacement therapy, the patient died of sudden cardiac arrest
on hospital day 123. This case demonstrates the devastating potential of CES following
TEVAR in patients with a shaggy aorta, emphasizing the importance of preoperative
risk stratification and early recognition of the characteristic clinical triad of neurological
symptoms, cutaneous lesions, and renal dysfunction.

Keywords: cholesterol embolization syndrome; thoracic endovascular aortic repair; shaggy
aorta; cerebral infarction; acute kidney injury; livedo reticularis; blue toe syndrome

1. Introduction

Cholesterol embolization syndrome (CES), also known as cholesterol thrombus em-
bolization or aeroembolism, occurs when cholesterol crystals and other debris are dislodged
from atherosclerotic plaques in large proximal arteries and embolize into smaller distal
vessels, causing end-organ damage through vascular occlusion and an associated inflam-
matory response [1]. The incidence of clinically evident CES varies markedly depending
on the population studied and diagnostic criteria used. Following cardiac catheteriza-
tion, the largest prospective study of 1786 patients reported a CES incidence of 1.4% [2].
CES commonly arises after invasive arterial procedures, including cardiac catheteriza-
tion, carotid endarterectomy or stenting, and various cardiac, aortic, and other vascular
surgeries [3]. In some cases, CES leads to cerebral infarction (CES-CI), presenting with a
wide range of neurological symptoms such as confusion, focal neurological deficits, and
headache [4]. Since its first Food and Drug Administration approval in March 2005, thoracic
endovascular aortic repair (TEVAR) has revolutionized the treatment of descending thoracic
aortic pathologies [5]. Initially developed specifically for the exclusion of thoracic aortic
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aneurysms, TEVAR is now the preferred minimally invasive approach over open surgical
repair owing to its lower morbidity and mortality rates [6,7]. However, TEVAR is associated
with complications, and embolic events are among the most concerning sequelae. Recent
meta-analyses reported stroke incidence rates ranging from 3.2% to 8% after TEVAR [8].
Reported stroke rates after TEVAR (3.2-8%) mainly reflect thromboembolic events [8]; the
incidence of cholesterol embolization syndrome (CES)-related cerebral infarction has not
been clearly defined in large series [9]. The risk of embolic complications is particularly
elevated in patients with extensive atherosclerotic disease, commonly referred to as “shaggy
aorta,” which is characterized by irregular, ulcerated atherosclerotic plaques with mobile
thrombi protruding into the aortic lumen [10]. Manipulation of guidewires, catheters, and
endografts within the diseased aortic arch during TEVAR can dislodge atherosclerotic
debris, leading to cholesterol embolization in various end-organs [11]. CES commonly
presents with a characteristic triad of cutaneous manifestations (livedo reticularis and blue
toe syndrome), acute kidney injury, and neurological symptoms [2]. Here, we present
a rare case of CES manifesting as multifocal cerebral infarctions and systemic embolic
phenomena in a 75-year-old man who underwent zone 2 TEVAR with left subclavian artery
embolization for a thoracic aortic aneurysm with a shaggy aorta.

2. Case Description

A 75-year-old male with a history of hypertension and emphysema presented to our
hospital with dyspnea on exertion. Chest computed tomography (CT) revealed thrombosed
aneurysmal dilatation of the aortic arch measuring approximately 5.8 cm in maximum di-
ameter. Serial imaging demonstrated interval growth from 5.8 cm to 6.1 cm over 4 months,
prompting the consideration of intervention (Figure 1). CT imaging also revealed exten-
sive atherosclerotic plaques involving the entire aorta with diffuse luminal irregularity,
consistent with a “shaggy aorta” appearance (Figure 2).

Figure 1. Preprocedural contrast-enhanced computed tomography (CT) of the thoracic aorta showing
aneurysmal dilatation of the descending thoracic aorta. (A) Initial CT scan showing an aortic diameter
of 5.8 cm. (B) Follow-up CT scan after 4 months showing progression to 6.1 cm.

Given that the aneurysmal dilatation exceeded 5.5 cm in diameter and showed interval
growth, TEVAR was planned. CT thoracoabdominal aortic angiography revealed preex-
isting left subclavian artery (LSCA) stenosis, and brain MRI showed hypoplastic stenosis
in the right vertebral artery. After a multidisciplinary neurology consultation, it was de-
termined that the risk of brain ischemia would be high if zone 2 TEVAR was performed
without revascularization. Therefore, a left common carotid artery (LCCA)-to-LSCA bypass
was planned before TEVAR. The patient was admitted for planned, staged procedures.
During hospitalization, a newly detected junctional rhythm was identified, necessitating
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temporary pacemaker insertion via the left femoral vein. The cardiothoracic surgery team
performed an LCCA-to-LSCA bypass under general anesthesia via a supraclavicular in-
cision using an 8 mm InterGard graft (MAQUET Cardiovascular, Getinge, Gothenburg,
Sweden). Two days after bypass surgery, TEVAR was performed under sedation with
remifentanil. A Valiant 40 mm-36 mm, 150 mm stent graft (Medtronic Vascular, Santa Rosa,
CA, USA) was successfully deployed in the distal portion of the LCCA under fluoroscopic
and aortographic guidance using a marker pigtail catheter via the left common femoral
artery. Following stent placement, coil embolization of the LSCA ostium was successfully
performed using the left radial artery approach. The procedure was completed without
immediate complications (Figure 3).

Figure 2. (A) Coronal contrast-enhanced computed tomography (CT) image showing atherosclerotic
plaques along the entire aorta with diffuse luminal irregularity. (B) Volume rendering technique
CT view showing extensive atheromatous changes and a “shaggy aorta” appearance, characterized
by irregular intimal surfaces and calcified mural protrusions, indicating a high risk of cholesterol
embolization. Labels: A = anterior; F = foot (orientation markers automatically generated by the
CT system).

The patient’s vital signs remained stable throughout the procedure. However, after
discontinuation of remifentanil and transfer to the intensive care unit (ICU), the patient
failed to regain full consciousness and remained in a stuporous state. Neurological exam-
ination revealed decreased motor strength in both the upper and lower extremities and
leftward gaze deviation. Brain CT showed multifocal parenchymal enhancement within
acute infarctions in the left frontal, parietal, and occipital lobes, as well as in the bilateral
cerebellar hemispheres (Figure 4). Diffusion-weighted MRI confirmed multifocal acute
infarctions in the left middle cerebral artery border zone, bilateral cerebellar hemispheres,
pons, and the suspected bilateral medial thalami (Figure 5).
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Figure 3. Fluoroscopic image showing successful deployment of the thoracic endograft in zone 2 of
the aortic arch, along with coil embolization of the left subclavian artery to prevent type II endoleaks.

Figure 4. Brain CT showing multifocal infarctions in the left frontal and parietal lobes.

Figure 5. Diffusion-weighted MRI showing multifocal acute infarctions in the left middle cerebral
artery border zone, bilateral cerebellar hemispheres, pons, and suspected involvement of both
medial thalami.

Physical examination revealed characteristic cutaneous manifestations, including
livedo reticularis in both lower extremities and violaceous mottling of the abdominal skin
(Figure 6). Bilateral bluish discoloration of the toes consistent with “blue toe syndrome”
was also observed (Figure 7).
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Figure 6. Livedo reticularis involving both lower extremities and violaceous mottling of the abdomi-
nal skin, consistent with cutaneous manifestations of cholesterol embolization syndrome.

#

Figure 7. Bluish discoloration of the toes on both feet, characteristic of “blue toe syndrome,” a
peripheral ischemic finding commonly associated with cholesterol embolization.

Laboratory evaluation revealed leukocytosis (21,190/uL), elevated C-reactive protein
(11.4mg/dL), and acute kidney injury, with serum creatinine increased to 3.81 mg/dL. Com-
plement levels showed mildly decreased C3 (80.1 mg/dL) with normal C4 (26.8 mg/dL).
The erythrocyte sedimentation rate increased to 23 mm/h, whereas the eosinophil count
remained normal (Table 1).

Based on a constellation of clinical findings, multifocal brain infarctions following
aortic manipulation, characteristic cutaneous lesions, acute kidney injury, and inflammatory
markers, a diagnosis of CES was established. Treatment included the continuation of
statin therapy, antiplatelet agents, and initiation of an angiotensin-converting enzyme
inhibitor to prevent CES progression. Continuous renal replacement therapy (CRRT) was
initiated for progressive renal dysfunction, and endotracheal intubation with mechanical
ventilation was required owing to CO; retention. External ventricular drainage (EVD)
was performed to alleviate the progression of cerebral edema and the resulting increase in
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intracranial pressure owing to multiple brain lesions. Progressive necrosis in both toes was
observed during the clinical course. Despite comprehensive supportive care in the ICU,
including antibiotic treatment for pneumonia, CRRT, and mechanical ventilator support,
the patient’s condition remained critical. Finally, the serum creatinine level stabilized,
urine output improved, CRRT was discontinued, and the EVD was removed. The patient
underwent a tracheostomy and was transferred to a home ventilator. His mental status
gradually improved, and he was able to state his name and family members’ names and
follow verbal commands. The patient was subsequently transferred to the general ward
and referred to the rehabilitation department for continued therapy. Unfortunately, on
hospital day 123, the patient experienced sudden cardiac arrest. After one episode of
return of spontaneous circulation (ROSC), a second arrest occurred without recovery, and
cardiopulmonary resuscitation was terminated. The patient was pronounced dead from
sudden cardiac death.

Table 1. Laboratory findings on hospital day 1 and during clinical deterioration.

During Clinical

Lab Hospital Day 1 Deterioration Reference
WBC 9.63 21.1 4.0~10.0 x 103/uL
Eosinophils 4.2 0.2 0~5.8%
Hemoglobin 13.1 8.5 14.0~16.5 g/dL
Platelets 215 107 150~450 x 103/uL
BUN 18 40 6~20 mg/dL
Creatinine 1.07 3.81 0.84~1.23 mg/dL
Estimated GFR 67 16 ~>90 mL/min/1.73 m?
Troponin 0.043 0.106 ~0.014 ng/mL
CRP 1.01 11.4 ~0.5mg/dL
ESR Not performed 23 0~20 mm/h
Serum
cholesterol level 151 8 ~200 mg/dL
C4 Complement Not performed 26.8 10~40 mg/dL
C3 Complement Not performed 80.1 90~180 mg/dL

WBC, white blood cell; BUN, blood urea nitrogen; GFR, glomerular filtration rate; CRP, C-reactive protein; ESR,
erythrocyte sedimentation rate.

3. Discussion

This case represents a rare but severe manifestation of CES after TEVAR in a patient
with extensive atherosclerotic disease. The constellation of multifocal cerebral infarctions,
characteristic cutaneous lesions, and acute kidney injury occurring immediately after aortic
manipulation strongly supports the diagnosis of CES, highlighting the significant embolic
risk associated with endovascular procedures in patients with “shaggy aorta.” Experi-
mental studies have suggested that CES may represent an autoinflammatory condition in
which inflammasome pathways involving NLRP3 and IL-1 are activated by cholesterol
crystals [12]. The proposed pathophysiology involves both mechanical vascular occlusion
and inflammatory responses, which can lead to progressive end-organ damage [1]. Choles-
terol crystals have been shown to activate the IL-1f3 pathway via the NLRP3 inflammasome
and to induce TNF and MIP2 secretion, mechanisms that may underlie the systemic inflam-
mation observed in CES [12], although this was not directly demonstrated in our patient.
The presence of “shaggy aorta” significantly elevates embolic risk during endovascular
procedures. A novel scoring system assigns one point to each of the following: (1) ulcer-like
thrombus, (2) maximum thrombus thickness > 5 mm, and (3) mural thrombus occupying
more than two-thirds of the aortic circumference [10]. Postoperative embolic complications
were identified in 7.0% of patients who underwent TEVAR, with higher rates in patients
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with elevated shaggy scores [10]. The characteristic clinical presentation includes cuta-
neous manifestations (livedo reticularis and blue toe syndrome), acute kidney injury, and
neurological symptoms ranging from confusion to focal deficits [2]. CES commonly leads
to cerebral infarction with a wide range of neurological symptoms [4], as demonstrated
in our case. Although peripheral eosinophilia is frequently observed in cholesterol em-
bolization syndrome (approximately 20-80% of cases), it is not universally present and
may be transient or delayed after the inciting event [13]. Therefore, a normal eosinophil
count does not exclude CES. In our patient, the diagnosis was supported by the temporal
association with aortic manipulation, characteristic cutaneous findings, multifocal cerebral
infarctions, acute kidney injury, and elevated inflammatory markers. The gold standard
for diagnosis is tissue biopsy, with kidney biopsy being diagnostic in >75% of cases [12].
Histopathological confirmation by renal or skin biopsy is considered the diagnostic gold
standard [12]; however, this approach was not feasible in our frail patient due to acute kid-
ney injury and progressive systemic illness. In such situations, clinical diagnosis is widely
accepted in practice, particularly when supported by the characteristic triad of cutaneous
manifestations, acute kidney injury, and neurological symptoms in temporal relation to
aortic manipulation. While biopsy offers the highest diagnostic accuracy, clinical diagnostic
criteria represent a reasonable and practical alternative in critically ill patients [12]. Stroke
incidence rates after TEVAR range from 3.2% to 8% [8]. However, most studies do not dis-
tinguish between thromboembolism and cholesterol embolization; therefore, CES-related
cerebral infarctions remain poorly characterized in the literature [9]. Although multifocal
cerebral infarctions after TEVAR could also be explained by thromboembolic events from
catheter manipulation, as has been described with catheter- or device-related dislodge-
ment of atherosclerotic debris in diseased aortic arches [11], the absence of histological
confirmation underscores the need for a balanced discussion of potential mechanisms. In
our patient, however, the presence of a shaggy aorta, characteristic cutaneous manifesta-
tions, acute kidney injury, and elevated inflammatory markers in close temporal relation
to the procedure strongly support systemic cholesterol embolization as the predominant
cause. Recent studies have suggested the use of embolic protection devices as adjunct
measures for stroke prevention during TEVAR. The Sentinel cerebral protection system has
shown promising results in pilot studies; however, further research is needed [8]. Dual-
filter cerebral embolic protection devices have demonstrated pathological confirmation of
captured embolic debris [14]. Currently, no specific treatment exists for established CES,
and its management remains primarily supportive. Colchicine, IL-1 inhibitors, and corti-
costeroids have been reported in small case series and observational studies as potential
experimental approaches but their efficacy remains unproven and their role in routine
management has not been established [12,15-17]. Colchicine blocks auto-inflammatory
pathways, including NLRP3 and IL1 [15], and case reports have shown improvements with
colchicine and corticosteroids [16]. High-dose corticosteroids have proven useful in the
treatment of CES-associated renal failure [17]. In our patient, statins were continued for
their lipid-lowering action as well as additional benefits including plaque stabilization,
improvement of endothelial function, and anti-inflammatory effects [18]. Antiplatelet
therapy was maintained in line with secondary prevention strategies for atherosclerotic
disease [19]. An ACE inhibitor was initiated to control blood pressure and provide re-
nal protection. Although direct evidence in CES is lacking, the use of ACE inhibitors is
considered reasonable because of their proven cardiovascular benefits in patients with
atherosclerotic disease [1]. Although immunosuppressive or targeted anti-inflammatory
therapies have been reported in small series, these remain investigational [20] and were
not pursued in our frail patient. Patients with multisystem CES have been reported to
have poor prognoses, with mortality ranging from 58% to 90% and morbidities such as
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limb amputation or long-term dependence on renal replacement therapy [18]. Our case
illustrates the devastating potential of this complication, despite aggressive supportive
care. This case study emphasizes several key aspects. First, preoperative risk stratification
using shaggy aorta scoring systems should guide procedural planning [10]. In our patient,
retrospective application of the shaggy aorta scoring system [10] yielded a total score of 11,
mainly driven by extensive mural thrombus > 5 mm in thickness and occupying more than
two-thirds of the aortic circumference in multiple segments. Although ulcer-like thrombus
could not be definitively confirmed on axial images alone, this markedly elevated score
far exceeds the proposed high-risk threshold of 3 [10] and is consistent with the patient’s
clinical course and multiple embolic manifestations. Second, early recognition of the char-
acteristic clinical triad of neurological symptoms, cutaneous lesions, and renal dysfunction
is crucial for appropriate management [2]. Finally, the emerging understanding of CES as
an autoinflammatory disease involving NLRP3 inflammasome activation opens up new
therapeutic avenues warranting further investigation [12].

4. Conclusions

This case demonstrates the devastating potential of CES following TEVAR, despite
appropriate procedural planning. This emphasizes the importance of careful risk strat-
ification, early recognition, and the urgent need for effective preventive strategies and
anti-inflammatory treatments in high-risk patients. Poor prognosis underscores the critical
importance of patient selection and informed consent regarding embolic risk in patients
with a shaggy aorta.
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Abbreviations

The following abbreviations are used in this manuscript:

CES Cholesterol embolization syndrome
CI Cerebral infarction

CRRT Continuous renal replacement therapy
EVD External ventricular drainage

ICU Intensive care unit

LCCA Left common carotid artery
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LSCA Left subclavian artery
ROSC  Return of spontaneous circulation
TEVAR  Thoracic endovascular aortic repair

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kronzon, I.; Saric, M. Cholesterol embolization syndrome. Circulation 2010, 122, 631-641. [CrossRef] [PubMed]

Fukumoto, Y.; Tsutsui, H.; Tsuchihashi, M.; Masumoto, A.; Takeshita, A. The incidence and risk factors of cholesterol embolization
syndrome, a complication of cardiac catheterization: A prospective study. J. Am. Coll. Cardiol. 2003, 42, 211-216. [CrossRef]
[PubMed]

Abdelazeem, B.; Ayad, S.; Osman, A.-F; Gjeka, R.; Kunadi, A. An Unusual Presentation of Cholesterol Embolization Syndrome.
Cureus 2021, 13, €16993. [CrossRef] [PubMed]

Kondo, Y.; Kanzaki, M.; Ishima, D.; Usui, R.; Kimura, A.; Usui, K.; Amoh, Y.; Takeuchi, Y.; Kumabe, T.; Ako, J.; et al. Cholesterol
crystal embolism-related cerebral infarction: Magnetic resonance imaging and clinical characteristics. eNeurologicalSci 2021,
25,100388. [CrossRef]

Bavaria, J.E.; Appoo, ].J.; Makaroun, M.S.; Verter, J.; Yu, Z.-F; Mitchell, R.S. Endovascular stent grafting versus open surgical
repair of descending thoracic aortic aneurysms in low-risk patients: A multicenter comparative trial. J. Thorac. Cardiovasc. Surg.
2007, 133, 369-377. [CrossRef] [PubMed]

Cheng, D.; Martin, J.; Shennib, H.; Dunning, J.; Muneretto, C.; Schueler, S.; von Segesser, L.; Sergeant, P.; Turina, M. Endovascular
aortic repair versus open surgical repair for descending thoracic aortic disease a systematic review and meta-analysis of
comparative studies. . Am. Coll. Cardiol. 2010, 55, 986-1001. [CrossRef] [PubMed]

Greenberg, RK.; Lu, Q.; Roselli, E.E.; Svensson, L.G.; Moon, M.C.; Hernandez, A.V.; Dowdall, J.; Cury, M.; Francis, C.; Pfaff, K,;
et al. Contemporary analysis of descending thoracic and thoracoabdominal aneurysm repair: A comparison of endovascular and
open techniques. Circulation 2008, 118, 808-817. [CrossRef] [PubMed]

Spanos, K.; Kolbel, T. Strategies for Stroke Prevention During TEVAR: From Embolic Protection to Device Preparation and
Delivery. Endovasc. Today 2019, 18, 95-97.

Herman, C.R; Rosu, C.; Abraham, C.Z. Cerebral embolic protection during endovascular arch replacement. Ann. Cardiothorac.
Surg. 2018, 7, 397-405. [CrossRef] [PubMed]

Maeda, K.; Ohki, T.; Kanaoka, Y.; Shukuzawa, K.; Baba, T.; Momose, M. A Novel Shaggy Aorta Scoring System to Predict Embolic
Complications Following Thoracic Endovascular Aneurysm Repair. Eur. ]. Vasc. Endovasc. Surg. 2020, 60, 57-66. [CrossRef]
[PubMed]

Gutsche, ].T.; Cheung, A.T.; McGarvey, M.L.; Moser, W.G.; Szeto, W.; Carpenter, ].P; Fairman, R.M.; Pochettino, A.; Bavaria,
J.E. Risk factors for perioperative stroke after thoracic endovascular aortic repair. Ann. Thorac. Surg. 2007, 84, 1195-1200;
discussion 1200. [CrossRef] [PubMed]

Ozkok, A. Cholesterol-embolization syndrome: Current perspectives. Vasc. Health Risk Manag. 2019, 15, 209-220. [CrossRef]
[PubMed]

Mochida, Y.; Ohtake, T.; Ishioka, K.; Oka, M.; Maesato, K.; Moriya, H.; Hidaka, S.; Kobayashi, S. Association between eosinophilia
and renal prognosis in patients with pathologically proven cholesterol crystal embolism. Clin. Exp. Nephrol. 2020, 24, 680-687.
[CrossRef] [PubMed]

Shah, A.S.; Akhmerov, A.; Gupta, N.; Chakravarty, T.; Makkar, R.R.; Azizzadeh, A. Use of a Dual-Filter Cerebral Embolic
Protection Device in Thoracic Endovascular Aortic Repair. Ann. Vasc. Surg. 2020, 65, 54.e1-54.e4. [CrossRef]

Martinez, G.J.; Celermajer, D.S.; Patel, S. The NLRP3 inflammasome and the emerging role of colchicine to inhibit atherosclerosis-
associated inflammation. Atherosclerosis 2018, 269, 262-271. [CrossRef] [PubMed]

Verneuil, L.; Bekolo, R.Z.; Dompmartin, A.; Comoz, F; Marcelli, C.; Leroy, D. Efficiency of colchicine and corticosteroids in a
leg ulceration with cholesterol embolism in a woman with rheumatoid arthritis. Rheumatology 2003, 42, 1014-1016. [CrossRef]
[PubMed]

Li, X.; Bayliss, G.; Zhuang, S. Cholesterol Crystal Embolism and Chronic Kidney Disease. Int. ]. Mol. Sci. 2017, 18, 1120. [CrossRef]
[PubMed]

Agrawal, A ; Ziccardi, M.R.; Witzke, C.; Palacios, I.; Rangaswami, J. Cholesterol embolization syndrome: An under-recognized
entity in cardiovascular interventions. J. Interv. Cardiol. 2018, 31, 407-415. [PubMed]


https://doi.org/10.1161/CIRCULATIONAHA.109.886465
https://www.ncbi.nlm.nih.gov/pubmed/20697039
https://doi.org/10.1016/S0735-1097(03)00579-5
https://www.ncbi.nlm.nih.gov/pubmed/12875753
https://doi.org/10.7759/cureus.16993
https://www.ncbi.nlm.nih.gov/pubmed/34540395
https://doi.org/10.1016/j.ensci.2021.100388
https://doi.org/10.1016/j.jtcvs.2006.07.040
https://www.ncbi.nlm.nih.gov/pubmed/17258566
https://doi.org/10.1016/j.jacc.2009.11.047
https://www.ncbi.nlm.nih.gov/pubmed/20137879
https://doi.org/10.1161/CIRCULATIONAHA.108.769695
https://www.ncbi.nlm.nih.gov/pubmed/18678769
https://doi.org/10.21037/acs.2018.04.09
https://www.ncbi.nlm.nih.gov/pubmed/30155419
https://doi.org/10.1016/j.ejvs.2019.11.031
https://www.ncbi.nlm.nih.gov/pubmed/31883685
https://doi.org/10.1016/j.athoracsur.2007.04.128
https://www.ncbi.nlm.nih.gov/pubmed/17888969
https://doi.org/10.2147/VHRM.S175150
https://www.ncbi.nlm.nih.gov/pubmed/31371977
https://doi.org/10.1007/s10157-020-01886-9
https://www.ncbi.nlm.nih.gov/pubmed/32266635
https://doi.org/10.1016/j.avsg.2020.01.077
https://doi.org/10.1016/j.atherosclerosis.2017.12.027
https://www.ncbi.nlm.nih.gov/pubmed/29352570
https://doi.org/10.1093/rheumatology/keg252
https://www.ncbi.nlm.nih.gov/pubmed/12869676
https://doi.org/10.3390/ijms18061120
https://www.ncbi.nlm.nih.gov/pubmed/28538699
https://www.ncbi.nlm.nih.gov/pubmed/29243285

J. Clin. Med. 2025, 14, 6507 10 of 10

19. Bainey, K.R.; Marquis-Gravel, G.; Belley-C6té, E.; Turgeon, R.D.; Ackman, M.L.; Babadagli, H.E.; Bewick, D.; Boivin-Proulx,
L.-A.; Cantor, W].; Fremes, S.E.; et al. Canadian Cardiovascular Society/Canadian Association of Interventional Cardiology 2023
Focused Update of the Guidelines for the Use of Antiplatelet Therapy. Can. . Cardiol. 2024, 40, 160-181. [CrossRef] [PubMed]

20. Jung, S.M. Treatment of Cholesterol Embolism with Corticosteroids and Alprostadil. Ann. Geriatr. Med. Res. 2019, 23, 31-34.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.cjca.2023.10.013
https://www.ncbi.nlm.nih.gov/pubmed/38104631
https://doi.org/10.4235/agmr.18.0045
https://www.ncbi.nlm.nih.gov/pubmed/32743283

	Introduction 
	Case Description 
	Discussion 
	Conclusions 
	References

